WHAT IS CLAIMED IS: 


, . A method of producing a biologically active recombinant polypeptide in a 
duckweed plant culture or a duckweed nodule culture, composing the steps of: 

(a) culturing within a duckweed culture medium a duckweed plant 
culture or a duckweed nodule culture, wherem sa.d duckweed plant culture or said 
duckweed nodule culture is stably transformed to express sa,d biologically active 
recombinant polypept.de, and wherein said biolog.cally act.ve recombinant polypept.de 
is expressed from a nucleotide sequence compnsing a coding sequence for the 
polypeptide and an operably linked coding sequence for a s.gnai peptide that d.rects 
secretion of the polypeptide into the culture medium; and 

(b) collecting said biologically act.ve polypeptide from the duckweed 


culture medium. 


2. 


The method of claim 1, wherem said biologically active recombinant 
polypeptide is secreted into the duckweed culture medium. 

3. The method of claim 1, wherein said nucleotide sequence has at least one 
attribute selected from the group consisting of: 

(a) duckweed-preferred codons in the coding sequence for said 

polypeptide; 

(b) duckweed-preferred codons in the coding sequence for said signal 
peptide; 

(c) a translation initiation codon that is flanked by a plant-preferred 
translation initiation context nucleotide sequence; and 

(d) an operably linked nucleotide sequence comprising a plant intron 
that is inserted upstream of the coding sequence. 

4. The method according to claim 3, wherein said duckweed-preferred 
codons are Lemna g^a-preferred codons or Lernna .^-preferred codons.. 
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5 The method according ,o Cairn 4, wherem a, least one coding sequence 
sel ec,ed front the coding sequence for said polypeptide and the coding sequence for sa.d 
sisM , pept.de composes between 70- i 00 ^.-preferred codons or U,na 

5 mmor-preferredcodons.. 

6 The method according to ciatm 3, wherein said plant-preferred translation 

"ACA", where.n sa,d context is positioned .mmediate.y adjacent to of the 5 end of the 
1 0 translation initiation codon. 

7 The method accord.ng to claim 3, where.n said operably linked nucleotide 
sequence comprising said plant intron is the sequence set forth in SEQ ID NO:l. 

15 8 A method of producing a biologtcally active recombmant polypeptide, 

COmPr ' S,ng, ^:rl,tunn g ad„c k weed,antc ul ,ureor a d U c k weednodu,ecu,,ure, 
whercnsatdduckweedplantcuUureorsatdduckweed nodule cultureisstably 
transformed to express sa.d btolog.ca.ly active recombinant polypeptide, and where.n 
20 saidbtologicallyactiverecomhinantpolypeptidetsencodedbyanucleotidesequence 

tha, has been mod.fied for enhanced expression ,n duckweed, and 

(b) eonecting sa,d biolog.cally active polypeptide from sa,d duckweed 
plant culture or said duckweed nodule culture. 

9 The method of data 8, wherein said nucleotide sequence that has been 
m od,f,edforenhancedexpression,ndue k weedhasa«leas,onea,tributese,ec,edfromthe 

group consisting of: . 

(a) duckweed-preferred codons in the coding sequence for said 

biologically active recombinant polypeptide; 


RTAO 1/21 003 19vl 


-36- 


40989/237225(9280-12) 


(b) a trans,at,on ,ni.,ation codon .hat ,s Hanked by a plant-preferred 
„a„sla,ioninitia«on context nucleotide sequence; and 

(c) an operably linked nucleotide sequence compns.ng a plant m,ron 
that is inserted upstream of the coding sequence. 

5 10 Themethodaccord.ngtocla.mS.whcrcnsaidduckweed-preferred 

codons arc ^-preferred codons or U^.no .preferred codons. 

, , The method according to claim 10, wherein the coding sequence 

preferred codons. 


n Th eme,hodaccord,n g toclai m 9,where 1 nsaidplant-preferred,ans,a,,on 

.. AC A», where.n said context is portioned immed.ately a dj acent to the 5 end of the 
translation initiation codon. 

13 The method accordmg to claim 9, whercn said operably linked nuclcot.de 
sequence comprising said plant intron is the sequence set forth in SEQ ID NO: 1 

u Thcmethodaccordingtoclaiml.whcremsaidduckweedfrondcultureor 
ouckweednoduleculture expresses and assembles al, of the subun,, of a b,o,o g ,ca„y 
active multimeric protein. 

15 The method accord.ng to claim .4, wherein sa,d biolog.cally active 
mu ,,,mer,cpro.einisse,ec,d from the group cons.st.ng of collagen, hen.og.obm, P450 

oxidase, and a monoclonal antibody. 

16 . The method according to claim 1, wherein the biologically active 
30 recombinant polypeptide is a mammalian polypeptide. 


25 
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,7. The method according to claim 1 6, wherein the mammalian polypeptide is 

a therapeutic polypeptide. 

5 18 The method according to claim 16, wherein the mammahan polypept.de U 

selected from the group cons.sting of insulin, growth hormone, a-interferon, P-interferon, 
p. g ,ucocerebros,dase,P- g .ucoronidase,retmob,astomaprote 1 n,p53 protein, angiostatm, 

leptin, monoclonal anybodies, cytokines, receptors, human vaccines, animal vaccmes, 
plant polypeptides, and serum albumin. 

19 . The method according to claim 1, wherein the biologically active 
recombinant polypeptide is a-2b-interferon. 

20. The method according to claim 19, wherein said a-2b-mterferon is human 
1 5 ot-2b-interferon. 

21. The method according to chum 20, wherein said human a-2b-in.erferon 
has the amino acid sequence se, forth in SEQ ID NO:4 or SEQ ID NO:5. 

22 The method according to claim 1, wherein the biologically active 
recombinant polypeptide is a biologically active vanant of a-2b-,nterferon, wherein sa,d 
bl0 , 0gl ca,.y active vanant has a, leas, 80% sequence tdenttty with SEQ ID NO:4 or SEQ 

ID NO: 5. 

23. The method according to claim 1 , wherein the biologically active 
recombinant polypeptide is an enzyme. 

24 . The method according to claim 1, wherein said signal peptide sequence is 
selected from the group consisting of: 

(a) the human a-2b-interferon signal peptide; 

"38- ,nno<inim^<ci~>9.()-] 


20 


5 


(b) 
(c) 
(d) 
(e) 
(f) 

polypeptide. 


the Arabidopsis thaUana chitinase signal peptide; 
the rice a-amylase signal peptide; 
the modified rice a-amylase peptide; 
a duckweed signal peptide; and 

a sig nal peptide native to the b.ologtcaUy active recontb.nant 


25 Xh e m et h o d aceo r d,„ g .oelai m2 4, wh e re ,nt h esi g na,pept ld e 1 sthenee 
a . amy ,ases lg na, peptide^,. se qU enee set ^.nSEQmNO,. 

2 , Taestaoiyttansfon.eddue.weedpianteu.tareotduCcweednodaie 

culture according to claim 1. 

27 ThestabiytransformeddueVtweedpianteultureordueKweednoduie 

Wolfiella, and genus Lemna. 

28 Thestabiytransfonaedduckweedplanteultureorduckweednoduie 

an oca im 2 7 wbe r e,n S a 1 ddue k weedp 1 a„,eu.«u re o r due k weednod ul e 

aequinoctialis, and Lemna gibba. 

29 Anuc leicac^^ 
25 ammo ac ld seance selected from the group consisting of: 

(a) the ammo add sequence set forth m SEQ ID NO.4, 

(b) theammoaadsequencesetforlhrnSEQlDNO,; 

c theammoaddsequenceofabiologicallyactwevananofte 

u . SF0 1D N0 -4, wherein said biologically active 
ammo acid sequence shown m SEQ ID nu.*, 
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vari a„ th a S a tl eas l abou t SO»/ose q ue n ce i de„U,yw, t h,hea m i n oac I dse q ue n cese t 

forthinSEQIDNO:4;and •„,„<•, he 

(d) the am.no acid sequence of a biologically active vacant of the 

van a„,ha S at 1 easta b out80r„ S e q uence 1 dent 1 , y w,ththea ml noac,dse q uenceset 

forth in SEQ ID N0:5; 
wh erein said nueleot.de sequence comprises duckweed-preferred codons. 

30 . The nucleic acid molecule of Cairn 29, wherein sa,d nuc.eotide sequence 
10 is the nucleotide sequence set forth in SEQ ID NO: 2. 

31 . A nucleic acd molecule comprismg a nucleotide sequence acting a 
signal peptide selected from the group consisting of: 

(a) the nee a-amylase signal peptide am.no acid sequence set forth ,n 

1 c SFO ID NO:6; and 

<b) themodifiednce-amylasesignalpeptideaminoacidsequencese, 

forth in SEQIDN0.7; 
herein said nucleotide sequence composes duckweed-preferred codons. 

32. The nucleic acd molecule of claim 31 , wherern sa,d nucleotide sequence 
is the nucleotide sequence set forth in SEQ ID NO: 3. 

• a i .n.-nfrlaim 29 wherein said nucleic acid molecule 
33 A nucleic acid molecule ot claim zy, wuci 

fnrth in SEO ID NO:5 and further comprises the 
comprises the nucleotide sequence set forth in !>ty iu i 

25 'ipeptide-^^ 

given in SEQ ID NO:3 are operably linked. 

34 The nucleic acid molecule of claim 33, additionally comprising the intron- 
in^ninNO'l wherein said intron-compnsing 
30 comprising nucleotide sequence given m SEQ ID NO.l , w 
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nuclide sequence, said signal pept.de-encoding nucleotide sequence and said mature 
human a-2b-,nterferoli-encoding nucleotide sequence are operably linked. 
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